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mwe>£Wl h^yxtf-* -titter 

* (Dim L< termor $ *2c, ^L<ttttflDLfcT5yKBJ#l;fr 
t*-2>DNA 0 

[ff^7] BI#J#-£ : 4 fcZffifcOftSlB^bfcSDNAJC/W^y #>f 

-T-g)DNA 0 

a 

[flt#3^11] BB#f#-^ : 1 IC fa«tf># JCfg^t- SStft. 
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[#§0J!(Di¥$H&M] 
[0 0 0 1] 

[0 0 0 2] 

OOfeSCTsuji, A. andTamai, I., Pharm. Res., 13, 963-977, 1996. ). ^tl 

7i/7 , 31, 493-497, 1995., «3f^ ffcR-: 179, 393-397 

, 1996., *#flSB:£«J»fflU 11, 642-650, 1996.). 09*tf, #X*^§?<Z> 

J:e)lC^ofe(Okano, T. et al., J. Biol. Chem. 261, 14130-14134, 1986.). 
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fed £{C&<5 (Tsuji, A., American Chemical Society (eds. Taylor, M. D. , A 
midon, G. L.) .Washington, D. C. , 101-134, 1995. ) 0 SfctCli, ijgi8tt©i£v^ 

Bfllffi^^RWStlTV^-BCSchaffer, J. and Lodish, H. , Cell, 79, 427-436, 1 
994. 

[0 0 0 3] 

®Mtt^ffi^^-^ : fe'5rtg"efe-g.^#^.e>tlS(#*^ ffirDrug Delivery 
System, ll, 205-213, 1996. )„ Z. <D «fc ? & B W(Dfc&blZ #<©h^>^JJ< 

[0 0 0 4] 

(Fei, Y. -J. et al., Nature, 368, 563-566, 1994.). M*J£> 1994*£&CKoeps 
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3§!#n- — >^*^fC i-oT^ □ - — >?*£#l£:(Grundemann, D. et al., Nature 
, 372, 549-552, 1994. ) D OCTlCDgB^J 5: % £ b^/ft^E n V- V D - — 

>^/(C J:oT0CT2^|lI^$tl^:(0kuda, M. et al., Biochem. Biophys. Res. Co 
mmun. 224, 500-507, 1996. )„ 0CT1 £ 0CT2&fcSVWC67%£: 3 #^&C^*ilH 
ttfc^-ftf, ^©J^m^lcfeii-^^^M^oTfe^, 0CT2 &£&cfrMHcM& 
bTV^S <bftT V'vg (Grundemann, D. et al., J. Biol. Chem. 272, 1040 

8-10413, 1997. ) 0 M#£*WI!iiC^\3§^#M'D*l£#. 0CTl(D^«^tl^ 

^(ct,jfF^ mm. 'mizmmtf&tE-t&aizttL, ocmtwmiz^^x$> 

|i5fj££*lfcNKT(Lopez-Nieto, C. E. et al., J. Biol. Chem. 272, 6471-6478, 

1997.) Bmm&^im&Lwm* lxzu-- 

>^$tl^NLT(Simonson, G. D. et al., J. Cell Sci. 107, 1065-1072, 1994. 

0CTl,0CT2tClSV^BH£&S , tiil* ? «e>^fc&y, Z\tl^it—D<D 
775'J- (0CT-7T^U-) Sr^fifc bT fe© & flS. £*l 

it, Drosophila£, C. elegansffijfe©Hpg|g0Dsfc^ U V- fea^JIMS^tf-r- # 
s<-X\Z\$&m%tlX&V (-etl-rtlGenBank accession No.Y12400, Z83228) 

- fC o V \ T Oft* Is s<frT* <D m& K: o V * T it t> "ffr&mmW b fr & < > V % $. £6® 
[0 0 0 5] 

mm ffBVk b j: e> t -r * mi 

[0 0 0 6] 

al gene) (D^ iZit, ft* Ittt & £ir&&ni&£iC&&1' £<D 
ftMUMCDbt, 9 is nymz&^Xfcmhtc.m'm.te* (fetal gene 

4 »2 0 0 1 - 3 0 0 6 1 5 5 
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-ot^m> mmu3-fti£mzmvmM*>**y v^y^-z-yy ^ y-*> 

[0 0 0 7] 

fiPt»> *mm. mMftb^yx#-*~izML. 

(1) @2?U## : l lcfa«tf>7^M#I> *fctt»73 ;MJ#Jtf»©l3£l/ 

(2) ffi#J#-^ : 2lCfB«<Z>&SfS#lfr£>&<£>DNAlC/W ~fV #4 X-TSDNAtf 

jj^xyzmm-tzm&zm-tzzy^fM. 

(5) (1) ifcfctt (3) JC|E«0^>^^3Bt&3-Ft-*DNA, 

(6) ffi#f#-i§- : 2{CfS«<A&»@E#l;fr?>&£DNAJCA-f y^U dT>f ^SDNA*e 

(7) @B#J#-5§- : 4 tCfH*(Bi&SBtfdrt»e>&<5DNAK:/W ^'U #V X-f^DNAT' 

(8) (5) (7) m^^fCSH^ODNA/WA^k^? 

(9) (5) fr<b (7) OVN^tl^tCfB^ODNA^^nTlglC^-r^^KK 

5 Ki#2001-3 006 155 
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do) o) K:ia«o^ft«*#**«^*^e fc *^ (1) * 6 (4) 

(11) SB^!I#-^ : HC|B«©*>^f HJC^-rS^t^ 
(1 2) ®2?'J##: 3fcaB*©*>^*«K*S^**^ 

[0 0 0 8] 

■eti^ftS!*!** : lJ3J:rm#l##: 3 IC^-f o #$6«<B b 9 * - * 

«!4t>f^a)b9>^JK-*-K:#«'r63>-fe>*XffiJ!I[Lett f He, Val, Met, 
Ser, Thr, Ala, Gly]-[Leu, lie, Val, Met, Phe, Ser, Ala, Gly] -Xaa<2>- [Le 

u, He, Val, Met, Ser, Ala] -[Asp, Glu] -Xaa- [Leu, lie, Val, Met, Phe, Tyr 
, Trp, Ala]-Gly-Arg-[Arg, Lys] -Xaa<4-6>- [Gly, Ser, Thr, Ala]) (Maiden, M 
. C. et al., Nature, 325, 641-643, 1987.) SrOSfipLTV^o ^RHC @B#I# 

a 

[0 0 0 9] 

*s&fc;ri-**><D*r£**i*. *«*f*>i:i.Tii, tea, 

[0 0 10] 

6 ffiSEW 2001-3006155 
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LT, ^Mo^^^S^btlitsrtms. MSI 

JSCDflffV^W^HeLa S3& ^(Z)M«^ fcJMTT * £ £ #T5TffiT?;&S. tri^tt 
DEAE-f t>xi^7h^7-f ##15!©* y >^Ufc7 

«, asetfcK, ^nf^f>A, ^nfOG^7A, DEAE-r^>^m^n*rh^^ 
[0 0 11] 

^<D^$:MVNTiB^J#-^ : 1 * fete 3 tC|B*G>> 

7 m$E# 2001-3006155 
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, tfMCJ: USB?!I## : 1 *fcW;3 (CfBIStf)* >A?ff{C*f LT7 3 

LT&, M*J£, PCRtCJ:5ffi&^|ft3gJ|SS$8*/>^A (GIBCO-BRL,Gaithersb 
urg, Maryland) , V zl * * I/** 1 KlC J: §S«^IM (Kramer.W.a 
nd Fritz, HJ (1987) Methods in Enzymol ., 154:350-367) , Kunkel^t (Methods 
Enzymol. 85, 2763-2766(1988)) & if <d*1& 0 T it 

sr, 1073 ysuaw-e&y, ff*b<tt67$;s«WT?*y, se>tc#*L< 

[0 0 12] 

/\>f *Vif-£/3>&^ (Sambrook.J et al.,Mo 
lecular Cloning 2nd ed. 9. 47-9. 58, Cold Spring Harbor Lab. press, 1989) & if 
£/B^T, : 2£fc&4}C8B«CDDNA@E#f (£ £Ji^-tf>-g|5) £»{C, 3 

*lilffl|f!l'[£(D^DNA£J|lf£LT, SDNA^^7|s:5§B^c0^>7N o ^Ril||®^{C|^- 

tv^„ ^tiicj: vmmznzmfm^ i£&it3\zmM<D$yA?M£mm 
wizm-nmnzm-t&zyAv'g.zn- f-T£dna&, ib#j#-s§- : 

8 2001-3006155 
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[0 0 13] 

, J^T£>ft!< T*&<£> 0 fip-fe, TExpressHyb Hybridization Sol utionj (CLONTECH 
*±gO£fl|V\ 55°CT'30^±^l/A-r^U #>f1f-*/a>'&*To;fc:ffc, ®^eL 
fcyn-^&»L> 37°Cfrt>55°CT*mm&>-tUU'tZ>Z.illZ& »J A-f >nj 
■4-e-i/a>*:ff'5o 2XSSC, 0.1% SDStp, gM-e20#tf>$G#£3[U> r£ 

lxSSC, 0.1% SDStfJ, 37X3-C2O#0>8fc#&lig:fT-3„ J: »J#* L V^ftfc U 
TJ£> TExpressHyb Hybridization Sol ut ion j (CL0NTECHttJ8) 60X3 7?3 

om±^ i^/w ^ ^ - ^ 3 > 5:iro tt, mmLt^u-yzmttL, 6 

SSC, 0.1% SDStfi, ^?&T*20£-(£>$g#$:3H], #CV*T*, lxSSC, 0.1% SDSCp, 50°C 
T*20ft(Dffi&Z2mftOo 3 £lC$Ji; bV^#£ bTIt TExpressHyb Hybridiz 
ation Solutionj (CL0NTECH*±§g) £Jg W 68^ T*30M±^ 1/ A-f :/ U 4f>f 

(CJ; *J A>f^U *Vif-S/a e> 0 ffflf, 2xSSC, 0.1% SDStfi, SSL^O 

^©^S3EI, ?*V>T*, O.lxSSC, 0.1% SDSt£, 5o°cx2oft<Dffi&Z2mfio a 
[0014] 

_hiB:fc2g0£tf> h^>^^-^-^>A°^^$rn- K-TSDNA 
JCBB-TS. *mM<Dmm. cDNAT'fc, >f J ADNATA £<, ££-&f£DNAT*feo 
TfcJ:^. #3&0J§(£>DNA&, ±|HO J: 5 lCffi#I#^ : 1 & fcfc* 3 tC§B«<A# > A 

»l»©dt>/^a&3- KfSDNA ffl#f## : 2 * fett 4 iCfB«CDDNA 

) &»£fc$83|/<**-fc#AU R^^^-Sja^J&jWliatcllALTWfe^JC 
«tftflc&JMU #§^3i±£#>A°? jCSrMI-^r^iCj; V*nm<D*>rt9 

mK-%^&m3b£i>xi** cosm, cHonujgu m^sm^^^m^m 
mm. sf9iWj&fc£©&&iiwiB, &nms&* *Bm (E.coio ^w^ti*. * 

9 ffiSE# 2001-3006155 
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TlE«&-r*^ Mill Ui?L^«©^^^-i:bTl±pcDNA3 (Invitrogen^ 
) ^pEF-BOS (Nucleic Acids. Res. 1990,18(17) , P 5322) m&MMO^Z 
^ — t.LXlt TBAC-to-BAC baculovirus expression systemj (GIBCO BRL?±|g 
) BM1M1&G>'<9*-£ LXit rpichia Expression Kitj (Invitroge 

n*±§g) ^C®S<Z)K^^-^LTlipGEX-5X-l (Pharmacia*±$g) , r QIA 

express systemj (QiagenftSg) &£#W<b*l£ D tg±iWfl&^©'<# * 
A«> «!xH U >Sfc#;i/2/tfi»8U DEAE-t^X fc^tf-y * U # V 

-AD0TAP(/<-y >#-v;wW A^±S§)§:^VNfc^^ i^n)Kl/-i/a> 

r The Qiaexpressionist handb 
ook , Q i agen , H i 1 den , Germanyj £> & M V ^ T 3 ^ £ ^RTIg T? & £ - 
[0 0 15] 

& mm km -r s ans^a* &c jg v ^ -5 r ^ % «rtg t* & & . ste^ss? k. % v ^ s «ir 

^SBtflCDDNA&rrV tf-f pAdexLcw) ^WhD^ 

>f pZIPneo) &£IC#ALT, MiCS^t^. «^ 

#^l±* ex vivo^t&ott, in vivo^-e&o "C % <fc V\„ £ y>^-fe>X 

[0 0 16] 

M<Z>KfCf#H'l4 Srf^lffliC^lf-t grille J: »J. ^fflh7>^^-^-i:J:oTi 

*?§'f£tf>& V ^ ^ f V *IS ® tfii&T&fr tC BBSS'? # £ <fc ? JC & £ # 3- & 4X S 

1 0 miiE# 2001-3006155 
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9 #-*-*:/^ &#Jl^A4xfc K9y ^^>f 

^nne cd h 5 > * sK - * - * > a° # it £ o *c a^^s* aj £ ix ^ v ^mm & wttf 

[0 0 17] 

##&0J!cd/&JE£ LT> #2g^cDh9>*:#-#-#>A^j|^cD : kcD£ 

j t>&<*ftttm#K?>mmmm£ LT&b^yxtf-t-nmm'&z^x-zt. 

[0 0 18] 

CD h ^ > * 4< - 9 - * > ^ v ft \tm * (Dmmmm ic & v % -t $&aa u x & y 
, m»MMiz&^T*mn<Dh^y*tf-z-$y^vMjim%zMfafa^mm 

L#S HTffiffi*«a><5. #3fcl$3©h9>;*jK- jetted 

5§h^c7) h?yxrt-*-*yrt9ftK*&toft(Dmm#-^tii£* mm-tzmwtf 
©gsniftt «* (c k# l t ^ & & e> ti, w © h =y y 7s tk - * - * > a * aia 

1 1 HiliE# 2001-3006155 
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[0 0 19] 

ic m m £ tl £ % © T? » & ^ . 

[0 0 2 0] 

D-^*b5^i/a>7>f U — ttPCR-Select™ cDNA Subtraction kit (CLONT 
ECH)£|§V\ Luda DiatchenkoP,CD^^(Diatchenko, L. et al., Proc. Natl. A 
cad. Sci. USA, 93, 6025-6030, 1996.)tcS*fi9lC^oTf^|?Lfc 0 
[0 0 2 1] 

hMJ5Tlii**polyA + RNA&tfti hfi£AJJFIlfi5fcpolyA + RNAj: *)HHim 

-iflCj: yi©cDNA*« &¥»-ffc U S&tCRsallcfcV^JBrbfc. fl&MffFWS* 
cDNA(tester)©-9$&2#SIU T #7* -1Z.T #7* -2 1 ) 
»!!*IC9-f4*- ML i*lJC-e*l-e*ll20^*©fiKAffF«S*cDNA(driver)S: 

in A, &*rofc*fc68'CT?8i#iBi© i&/w *>f i?->>3 

„ o^iC~*l£l«1£-&inc^rU S ^ iC «'f4 L «J4 © driver?; ifl X. 68 

fc%(Z)£PCR<£>ilM£: bTJBV^fc. 7#7°# - lC#fj£^& 7°^ -f V-T'&SPCR:/ 
5>fV-l (5' CTAATACGACTCACTATAGGGC 3*/HJ#J#-£: 5) , 2 (5' TGTAGCGTG 
AAGACGACAGAA 3*/5!#l#^: 6) &Jg^fcPCR;fe*?3 £ iCfc »J , M*glCM&& 
7*V#~£&o£cDNA (V7b59 hStlfecDNA) ©*&SW»iCit*gbfc ( 
*^UyS/a>PCR) . 3*ltf>-gP U PCR^9-fV-l, 2©3e>(Cf^M 
{C&ttfS^-f V--£&£Nested PCR^-f V-l (5' TCGAGCGGCCGCCCGGGCAG 
GT 3' /ffi#f## : 7) £2 (5' AGGGCGTGGTGCGGAGGGCGGT 3' : 8) & 
JB^fcPCRfcff^ZliltCfcy, $£iC®^tt£^b££j»£#£ 0 ^<Z)£f&#I 
SrQIAquick PCR Purification kit(QIAGEN) SrM^TWSHb, pT7Blue-T^ # 9. - 
(Novagen)fCTA^ n~ — >^?£{C «fc *J ^n-^>^U ^h5j''>a>7>f^ 

1 2 2001-3006155 
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[0 0 2 2] 

ma 



5' CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT 3' 

3' GGCCCGTCCA 5' 

7#V#— 2 5' TGTAGCGTGAAGACGACAGAAAGGGCGTGGTGCGGAGGGCGGT 3' 

3' GCCTCCCGCCA 5' 



fetal gene<DMffi*BWll^ m^MSfM^M^ h 9 * 2/ 3 >9>f ^ U -©» 

sed Sequence Tag)(Z)^ ; En — ■ tf--^ (Blastx) £ J;SjK*f3^ g££ntf>W*i# 

h ^ --£&£OCTl(Grundemann, D. et al., Nature, 372, 549 

-552, 1994.), 0CT2(0kuda, M. et al., Biochem. Biophys. Res. Commun. 224, 
500-507, 1996.), Jktf^£<D y y \ V - * > A° 9 (OCT? y % U - 9 > £ 
iSv^Btt&^-rr^ yKBB^!fS:3- Kt5^D-X f ls631(292b P )#ji^£ 

[0 0 2 3] 

$ U — y%:7°U—7 r £.L. human fetal liver 5' -stretch cDNA 7^y7'J-(C 
L0NTECH)6D*# U - — >2f SrfTofc. fls631^"U SWl^ D - >©>f h & 

, M13 P4-22£M13 P5-22&/B^fePCRtCi: *J iftlU 3*1$: Ready-to Go DNA lab 
elling beads (Pharmacia) SrJgVN*:^ > # 4 ^ £ »J [ a - 32 P] dCTPT* 
^"n-^hbfeo /W^U #Vi?-^3 >&ExpressHyb Hybridizati 
on Solution (CL0NTECH) tfi, 68°C1:\ ^ -#-|£^<Z>:£i£&Ct£V^o 

1 3 ffil£4# 2001-3006155 



#3p 9-260972 



, *»$jfcBfci£M:, o.i x ssc, 0.1% sds, soicefTofco ffi5xio 5 m<z>7 r~V 

fc 0 hcDNAfc AgtlOK? ^-(DSB^'JJ: y^ffUfe^ 

?#--7^-f V-(GT10 SI 5' CTTTTGAGCAAGTTCAGCCT 3' /WtVfe^ : 9 , GT10 
Al 5' AGAGGTGGCTTATGAGTATTTCTT 3' /IB#f#-Sf : 1 0). &3 V^J#?M£ tlfecD 
NAtf)S2?(U y|8tfUfe^ , ^>rv-S:Mv^fcPCRlC «fcoTif*SU ^©M^H^ 

J§SctCoVAT»7-deaza dGTP£«{C&St LTMVNfcPCRtC«J:£miPa£^o fc(McCo 
nlogue, L. et al., Nucleic Acids Res. 16, 9869, 1988. )„ 
[0 0 2 4] 

tt^a->««#iestife. z.frt><D?n-y<Djy-v-- hcVM<t>f&gmm&&%. 

Lt~m^ fls63l3te^F-tt, 5517 (*i£#-?-S#962,000) fr£>&£0RF£ 

-*-s<-xv-?-ft^fc£z.5. fis63i^-y vi-}\/>;u-y\zm&-?z>m&v> 

frT~\tt£<, ±mzm^T&%HD0CT7 r S. U - * i:##JCi«V^Htt& 
^"£i:#fllR3;rife 0 fls631h0CT7r 5 U -* (9yhOCTU 7>y hO 

CT2, V^^.NKT(Lopez-Nieto, C. E. et al., J. Biol. Chem. 272, 6471-6478, 

1997.), =?v hNLT(Simonson, G. D. et al., J. Cell Sci. 107, 1065-1072, 
1994.)CD75 jmMnt.(Dl\M^Ml Km-ta fls63Hi7 5 J&l"<J]/T'Ztl*> 
<D7T -$yA? -t*l^*l32X, 331 281 28%^m'^BLf^o & f=. 
„ Kyte & Doolittletf)if}f5£(Kyte, J. and Doolittle, R. F., J. Mol. Biol. 
157, 105-132, 1982.){C e fcoT#e>tl-S^*'f 1 £^n 7>C 0CT7T^U- 
?yrtt<D%<D£#mzM®LLT&>J. ll-12«©KJI5i««fc®*34xSMt*ffi 

3>-fe>1f:*g2#f ([Leu, He, Val, Met, Ser, Thr, Ala, Gly]-[Leu, He, Va 
1, Met, Phe, Ser, Ala, Gly] -Xaa<2>- [Leu, lie, Val, Met, Ser, Ala] -[Asp, 
Glu]-Xaa-[Leu, He, Val, Met, Phe, Tyr, Trp, Ala] -Gly-Arg- [Arg, Lys] -Xaa 
<4-6>-[Gly, Ser, Thr, Ala]) b tc (160-175) . £ © 3 > -fe > if * tt 

1 4 ffiliE# 2001-3006155 
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-f ^© -lC#£-t&r iitffclfetlTV^ (Maiden, M. C. et al., 

Nature, 325, 641-643, 1987.). f ls631tf>T ^ J HIB^J^JCtt, 2 & IC, NM*g 
fc##aOS*l#SBE#l (N-X-[STj) #4ffiffi (57-59, 64-66, 91-93, 304-306) J| 

mT*&Z> a ^n-r>f ifCJCfcsy >BfcftlS:&tt#Sif->f h ([ST]- 

X-[RK]) ^5®^? (164-166, 225-227, 280-282, 286-288, 530-532) #&L£ = 
vltl^tf)? *>#{C286-288<Z)-!M h«, ^T(Z)OCT7T ^ U - # >r?#iC£^T& 

[Ala, Gly]-Xaa(4)-Gly-Lys-[Ser, Thr] ) t>##-r ZL©ATP/GTPj^-9->f h © 
n>«fe>-9-^Bg^(fti*^— Wras7T^ U - * y r?*4*©ATPj(£-£# * 
*v^±GTPJB-£*>r?#stic##U ^©gpfelcATP, GTP^M^ri-^r 
tlTV^£ (Walker, J. E. et al. EMBO J., 1, 945-951, 1982) „ ABC (ATP Bindin 
g Cassette)S!h5>^3j<-*-4:P?li*ie -lCtti©BB^J^# 

^T^T^StflTV^ (Higgins, C. F. et al., J. Bioenerg. Biomembr., 22, 571- 
592, 1990; Urbatsch, I. L. et al., J. Biol. Chem. , 270, 26956-26961, 199 
5))„ Z <D n y&yVxm&i V> fr&lZ <fc f ls631# >A#fC#ATP&£ V^iGTP 

[0 0 2 5] 

-PCRj&iflCj:SPCRgft&#!!fcU ABI PRISM™ Dye Terminator C 
ycle Sequencing Ready Reaction Kit With AmplyTaq DNA Polymerase,FSS:MV^ 
2 Jl> is — $ X.y Z/ y tf&iZ £ y *f?^> ABI 377 DNA Sequencer (PerkinElm 
erft) tC^yjSPKbfe. 3Dr.-PCR», ^-^v-rv-T*fe^>M13 P4-22(5 
' CCAGGGTTTTCCCAGTCACGAC 3* /U#f#-£ : 1 1 )&£>*M13 P5-22(5' TCACACAGGAA 
ACAGCTATGAC 3' /MAtt • 1 2 ) &^tfPCR i RlS|g?R©^tC, Srffo 

1 5 2001-3006155 
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[0 0 2 6] 

nsesiofflli^fe^-^^iWWKiiUW^fc (H3) . fis 6 3i<Z)3' ( 

»ipioo#B©*isj:y«*) Read y- to Go DNA labelling beads ( pharmaci 

a)£;gv^>*-i^^-}£icj:U [ a - 32 p]dcTP-e^-<;i,b, ^n-?^L 

TJBV>fc. Multiple Tissue Northern (MTN) Blot - Human , Human III, Human 
IV, Human Fetal II, Human Cell line (CLONTECH) & M W ExpressHyb Hybrid 
ization Solution (CLONTECH) * X% * -*-*£©#*K:ttV^ 68°CT*A^ 
y*>f-t?-2/3>&ffofc. 0.1 X SSC, 0.1% SDS, SOICIfff 

m«lClSVNT%Hela S3, K562, SW480, A549lC28m#fg#> <>> *U #tCHela S3 

[0 0 2 7] 
[HJfc$I4] 631RT(7)cDNA^n- — 
fls631©^**»»!IS:fflV^fe^-^»'<-^■i^-^«fc , ^ 

S*lTV**fch5 #SSfi#q«* fi*Pl 7r-*^n-XPl H24* 
• u-y. GenBank accession No.L43407, L43408, L46907, L81773, L43409) 

flseSKDSH^J^^SJC^UTVN^^, «&;frK:*fcsaai# 

##&ftfc (04) . ocni:XT2a>H*©J:3fc» fis63i**n 

«>£U **i&©P17r-2?f a->Offi^J:y631R S4^^-fV-(5' GTGCTGT 
TGGGCTCCTTCATTTCA 3VBW« 1 3)&tf631R Al^>fV-(5' AGCTGCATGA 

1 6 m«E#2 001-3006155 
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AGAGAAGGACACTG 3' /IB?'J## : 1 4)&f^JSb, b: h J&AW Hfi5fcpolyA + RNA(C 
LONTECH) J: U^J&LfccDNAfc^lC, 94°C^3£\ (94TCT?30«&, 58°C"ei^\ 72 
°CT*2#) 72TCT10^fc ^^#IC iSPCR&fro ^ &J90 

Obptf)$rfi-#ff t@£ tlfc. r ©»T^ &pT7Blue-T/<e7 # - (Novagen) ICTA^ □ - — 

T(fls631 Related Transporter) £ifr£U S felC^V^cDNA©^ n - — > ^&ff 
[0 0 2 8] 

§T&lC631R S6^^-TV-(5' AGCATCCTGTCTCCCTACTTCGTT 3'/S^ff : 1 5 
)£f^$SU t: h^AWIifi^Marathon-Ready™ cDNA (CLONTECH) £^§2 £ b T, 
94°C-e2^, (94°CT'30#, 60°CT?l3\ 72X;-£3#) £ 3SV4 9fr. 72°CT*10# 
£ V\ , S)^#(Z)PCR"e > RACE (Rap id Amplification of cDNA Ends)&(Chenchik, A. 
, Moqadam, F. , and Siebert, P. (1995) CLONTECHniques X, 5-8)lCj:£#n- 
-ytntUfrfca *<B*gJH, m.7kbp©«##*tr*B3*U JUxS^Blue-TX* 

[0 0 2 9] 

fis63icDT^ jmrnmnttrnzms ic^-r, *&72%fcv* 

^^SJClfirV^HIttSr^Lfc. * fe631RTT ^ y Sftffi^J^tCttf ls631hR«tCl« 
<Z)|ih^>xd<-^-©3>lr>if^ie^J^#^bfco £*ie><B£fc«fc»K 631R 
Tlifls631^^±©M§:#ofeifMh^>^^--^-^^>^^ , ffi^^^ 
tlfe. 631RTT^ yiffi^J*!:*, fls631i:R«ilCATP/GTP*g-^-9->r h<©3 

>-fe>-b-XSH^lJ^#^Ebfe 0 Se>tCSV^«&^tf631RT cDNAtt, -feiC*#*>*l 
T^ScDNA&^'n-'^'fc t/T, fls631 cDNA© £ n - — > ^ £ Rfiftft^^T?ff O 

[0 0 3 0] 

1 7 ffi$E# 2001-3006155 
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631R S4^-fV-(5' GTGCTGTTGGGCTCCTTCATTTCA 3' /SB^J## : 1 3)&£>*6 
31R Al^>f V-(5' AGCTGCATGAAGAGAAGGACACTG 3* /SI^J## : 1 4)&JgV*fe 
PCR iC J: oT#£*l£$j900bp©631RT cDNA ^yn-^t b , f ls631 £ RfflllC 7 - 

J&jWKMfcoTV^. 631RT%££K-562, HeLaS3, SW48O#0)ftj|l|lfjifrft 

«<#g^LT^£r £;WJE£t,£ 0 rtl^©0lWJ^lC^V\T, fls631, 631RT 

[0 0 3 1 ] 

[HII6] fls631<Dfcl h^Wiim(HEK293)T'©^f[|#§JSi:^ttS!l^ 

77-S?*D — >«fc QIAGEN Lambda Kit(QIAGEN) %m^T ~7 T - S?DNA&JftffJ 
hfc 0 <iy*)r- hDNASrpDClS^^^-tC^^^n- — Smal&^EcoR 
I T?3J U m S tl £ £ORF & ^ tfcDNA 2: , m^WRMMtoWZL* V*-T*&2> PCDNA3 
(Invitrogen)©EcoRI-9--f ^ t. L£HindIII-tf->f N £: ©K^ffi^a* 

, FDNA, r pC DNA3/631-2j £?#£ 0 KDNAtt, QIAGEN P 

LASMID MAXI Ki t (QIAGEN) £M V^ tz. TJlfi U - SDSj£-eSHfg U £ 0 
[0 0 3 2] 

PCDNA3/631-2, Attn > hn-;Vtlt^>t- h fc-^^pcDNAS^ # - 
U >m#;W>*Ai£lCJ:Uli h^WIi*^M«HEK293m}C#ALfe 0 
-f&;b*>> , y^^^ KDNA10 fi g, Hepes^^|g(137mM NaCl, 5mM KC1, 0.7mM N 
a 2 HP0 4 , 6mM Dextrose, 21mM Hepes pH7.1)lml, 2M CaClg 62.5 fi 1 U 30 

ft&>±muT*Bm-tz>z.tiz£ y v ymij^i^y^mm^^m^ar^ iocm^ 

U- M#£>fc*J 1.5 x 10 6 I©M5:§t, 24B&ISi&£Lfctfc, 5fe©U>K*^/ 
S/tfA#?£&&fltlj*.24B£|gigFilU -£<Z)^PBS (Phosphate buffered sal ine) 

[0 0 3 3] 

1 8 2001-3006155 
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fl&£&#U h^KM(125mM NaCl, 4.8mM KC1, 5.6mM (+)-glucos 

e, 1.2mM CaClg, 1.2mM KH 2 P0 4 , 1.2mM MgS0 4 , 25mM Hepes P H7.4) iZ^M U 20 
ftm^ls^y^zLsi-i/myZft^fc, o v * t* ^ ^ ;t,#; ( [ 14 c] TEA<5=- 

h^x^;i/y>^-?A>(NEN), ftl^^-fXL-ii^ifv tKn^n'JK 

XAmersham), [ 3 H] PCG<^> V J\, U >>(Amersham); [ 3 H] ^ — V >(ARC) , 

[ 3 H]H°y^^><^tf^^>>(Amersham)) fc^Mg^H U 37TC JCT-)tl$|ffl>f 
hSrffofc. iftSr, 3M KCl«tf>_t{c */ U n >*->f JlHtSLftrt^ 7 4 
yom&m (itM=1.022) S:ilLt^Uti/ya>l/^t-±(CllU it 

^sK- MBi:L/fe. l x ^moMMZitfJ y V t. Lxm^tc £ 

fe, HEK293|fflfiSc7)^#li, ^Ol/^ynMEM, 10% FCS (tf S/fl&JBjfitiil) fcfgifci: L 
[0 0 3 4] 

TEA&g«fcLTMV\ pcDNA3/fls631-2&#AL£3M£, 

N^>^sK— * — IB&IBff^Ufc (07) 0 H/S^ra(c^# 

A&»flr**c: tic.fcsii-^/K'f >t:i^S/H><Z)^»*fi : ofe (08) „ flu*. 

fe. '©^{CfeV\Tl±-r h £#£^pcDNA3^?#-£#AL£|fflj8&(M 

JBSW^oiSKo^yia^ttigtt^ti-r, £©3i*;&#3B##fis63i&3iALfc£ 

fclCfcSdfctftlB&^fcfcofc. f ls631©TEAlC;*i"t£Km (^Hj^g 

») #S:*«)Sfc«blC, [ 14 C]TEA$r^n^fe^(Z)^tJii^4$ : ^ 

b£ (H9) = fls631%#AUfeJiiiac^ttS5iyii**^e)Mock©gj»ja** 
$:ML5[V^feiEl^(D^^J^i^4$:Lineweaver-Burk^|^^'^ y b Z.tlZ.J: U 
, KmffiliQ.44±0.04rtT?&S fcjifc.. ^ ^^(DftAiiMVmax«6.68 
±0.34(nmol/3 min/«g)"C&5 ~ fcftfc. #CfC TEAJ£/W©4&£tlC*ff 5 

19 ffi|E#2 0 0 1 - 3 0 0 6 1 5 5 
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mmm^tiLtc (®io) 0 mmjj^*yT°$>z>j])i-?->. =*-^>, try 

[0 0 3 5] 
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[0 0 3 6] 

m$m^ - i 

ffi^J©«S : 551 

m m 

Met Arg Asp Tyr Asp Glu Val lie Ala 
1 5 
Phe Leu Gly Glu Trp Gly Pro Phe Gin Arg Leu He Phe Phe Leu Leu 
10 15 20 25 

Ser Ala Ser lie He Pro Asn Gly Phe Asn Gly Met Ser Val Val Phe 

30 35 40 

Leu Ala Gly Thr Pro Glu His Arg Cys Arg Val Pro Asp Ala Ala Asn 

45 50 55 

Leu Ser Ser Ala Trp Arg Asn Asn Ser Val Pro Leu Arg Leu Arg Asp 

60 65 70 

Gly Arg Glu Val Pro His Ser Cys Ser Arg Tyr Arg Leu Ala Thr He 

75 80 85 

Ala Asn Phe Ser Ala Leu Gly Leu Glu Pro Gly Arg Asp Val Asp Leu 
90 95 100 105 

Gly Gin Leu Glu Gin Glu Ser Cys Leu Asp Gly Trp Glu Phe Ser Gin 

110 115 120 

Asp Val Tyr Leu Ser Thr Val Val Thr Glu Trp Asn Leu Val Cys Glu 

125 130 135 

Asp Asn Trp Lys Val Pro Leu Thr Thr Ser Leu Phe Phe Val Gly Val 

140 145 150 

Leu Leu Gly Ser Phe Val Ser Gly Gin Leu Ser Asp Arg Phe Gly Arg 

2 1 fflSE4f 2001-3006155 
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155 160 165 

Lys Asn Val Leu Phe Ala Thr Met Ala Val Gin Thr Gly Phe Ser Phe 
170 175 180 185 

Leu Gin lie Phe Ser lie Ser Trp Glu Met Phe Thr Val Leu Phe Val 

190 195 200 

lie Val Gly Met Gly Gin He Ser Asn Tyr Val Val Ala Phe lie Leu 

205 210 215 

Gly Thr Glu lie Leu Gly Lys Ser Val Arg He lie Phe Ser Thr Leu 

220 225 230 

Gly Val Cys Thr Phe Phe Ala Val Gly Tyr Met Leu Leu Pro Leu Phe 

235 240 245 

Ala Tyr Phe He Arg Asp Trp Arg Met Leu Leu Leu Ala Leu Thr Val 
250 255 260 265 

Pro Gly Val Leu Cys Val Pro Leu Trp Trp Phe lie Pro Glu Ser Pro 

270 275 280 

Arg Trp Leu He Ser Gin Arg Arg Phe Arg Glu Ala Glu Asp He lie 

285 290 295 

Gin Lys Ala Ala Lys Met Asn Asn Thr Ala Val Pro Ala Val He Phe 

300 305 310 

Asp Ser Val Glu Glu Leu Asn Pro Leu Lys Gin Gin Lys Ala Phe He 

315 320 325 

Leu Asp Leu Phe Arg Thr Arg Asn He Ala lie Met Thr He Met Ser 
330 335 340 345 

Leu Leu Leu Trp Met Leu Thr Ser Val Gly Tyr Phe Ala Leu Ser Leu 

350 355 360 

Asp Ala Pro Asn Leu His Gly Asp Ala Tyr Leu Asn Cys Phe Leu Ser 

365 370 375 

Ala Leu He Glu He Pro Ala Tyr He Thr Ala Trp Leu Leu Leu Arg 
380 385 390 
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Thr Leu Pro Arg Arg Tyr lie He Ala Ala Val Leu Phe Trp Gly Gly 

395 400 405 

Gly Val Leu Leu Phe lie Gin Leu Val Pro Val Asp Tyr Tyr Phe Leu 
410 415 420 425 

Ser He Gly Leu Val Met Leu Gly Lys Phe Gly lie Thr Ser Ala Phe 

430 435 440 

Ser Met Leu Tyr Val Phe Thr Ala Glu Leu Tyr Pro Thr Leu Val Arg 

445 450 455 

Asn Met Ala Val Gly Val Thr Ser Thr Ala Ser Arg Val Gly Ser He 

460 465 470 

He Ala Pro Tyr Phe Val Tyr Leu Gly Ala Tyr Asn Arg Met Leu Pro 

475 480 485 

Tyr He Val Met Gly Ser Leu Thr Val Leu He Gly He Phe Thr Leu 
490 495 500 505 

Phe Phe Pro Glu Ser Leu Gly Met Thr Leu Pro Glu Thr Leu Glu Gin 

510 515 520 

Met Gin Lys Val Lys Trp Phe Arg Ser Gly Lys Lys Thr Arg Asp Ser 

525 530 535 

Met Glu Thr Glu Glu Asn Pro Lys Val Leu He Thr Ala Phe 
540 545 550 

mmm^r •. 2 

@B#J<D^$ : 2135 

mam : =L*m 

M&lV>MM : cDNA to mRNA 

mm&mtu* > cds 

2 3 ffifE# 2001-3006155 
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: 147.. 1799 

m n 

CCCCGGCTTC GCGCCCCAAT TTCTAACAGC CTGCCTGTCC CCCGGGAACG TTCTAACATC 60 
CTTGGGGAGC GCCCCAGCTA CAAGACACTG TCCTGAGAAC GCTGTCATCA CCCGTAGTTG 120 
CAAGTTTCGG AGCGGCAGTG GGAAGC ATG CGG GAC TAC GAC GAG GTG ATC GCC 173 

Met Arg Asp Tyr Asp Glu Val He Ala 
1 5 

TTC CTG GGC GAG TGG GGG CCC TTC CAG CGC CTC ATC TTC TTC CTG CTC 221 
Phe Leu Gly Glu Trp Gly Pro Phe Gin Arg Leu lie Phe Phe Leu Leu 
10 15 20 25 

AGC GCC AGC ATC ATC CCC AAT GGC TTC AAT GGT ATG TCA GTC GTG TTC 269 
Ser Ala Ser lie He Pro Asn Gly Phe Asn Gly Met Ser Val Val Phe 

30 35 40 

CTG GCG GGG ACC CCG GAG CAC CGC TGT CGA GTG CCG GAC GCC GCG AAC 317 
Leu Ala Gly Thr Pro Glu His Arg Cys Arg Val Pro Asp Ala Ala Asn 

45 50 55 

CTG AGC AGC GCC TGG CGC AAC AAC AGT GTC CCG CTG CGG CTG CGG GAC 365 
Leu Ser Ser Ala Trp Arg Asn Asn Ser Val Pro Leu Arg Leu Arg Asp 

60 65 70 

GGC CGC GAG GTG CCC CAC AGC TGC AGC CGC TAC CGG CTC GCC ACC ATC 413 
Gly Arg Glu Val Pro His Ser Cys Ser Arg Tyr Arg Leu Ala Thr lie 

75 80 85 

GCC AAC TTC TCG GCG CTC GGG CTG GAG CCG GGG CGC GAC GTG GAC CTG 461 
Ala Asn Phe Ser Ala Leu Gly Leu Glu Pro Gly Arg Asp Val Asp Leu 
90 95 100 105 

GGG CAG CTG GAG CAG GAG AGC TGC CTG GAT GGC TGG GAG TTC AGC CAG 509 
Gly Gin Leu Glu Gin Glu Ser Cys Leu Asp Gly Trp Glu Phe Ser Gin 
110 115 120 

2 4 mifl£#2 O O 1 - 3 O O 6 1 5 5 
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GAC GTC TAC CTG TCC ACC GTC GTG ACC GAG TGG AAT CTG GTG TGT GAG 557 

Asp Val Tyr Leu Ser Thr Val Val Thr Glu Trp Asn Leu Val Cys Glu 

125 130 135 

GAC AAC TGG AAG GTG CCC CTC ACC ACC TCC CTG TTC TTC GTA GGC GTG 605 

Asp Asn Trp Lys Val Pro Leu Thr Thr Ser Leu Phe Phe Val Gly Val 

140 145 150 

CTC CTC GGC TCC TTC GTG TCC GGG CAG CTG TCA GAC AGG TTT GGC AGG 653 

Leu Leu Gly Ser Phe Val Ser Gly Gin Leu Ser Asp Arg Phe Gly Arg 

155 160 165 

AAG AAC GTT CTC TTC GCA ACC ATG GCT GTA CAG ACT GGC TTC AGC TTC 701 

Lys Asn Val Leu Phe Ala Thr Met Ala Val Gin Thr Gly Phe Ser Phe 
170 175 180 185 

CTG CAG ATT TTC TCC ATC AGC TGG GAG ATG TTC ACT GTG TTA TTT GTC 749 

Leu Gin He Phe Ser lie Ser Trp Glu Met Phe Thr Val Leu Phe Val 

190 195 200 

ATC GTG GGC ATG GGC CAG ATC TCC AAC TAT GTG GTA GCC TTC ATA CTA 797 

He Val Gly Met Gly Gin He Ser Asn Tyr Val Val Ala Phe He Leu 

205 210 215 

GGA ACA GAA ATT CTT GGC AAG TCA GTT CGT ATT ATA TTC TCT ACA TTA 845 

Gly Thr Glu He Leu Gly Lys Ser Val Arg He lie Phe Ser Thr Leu 

220 225 230 

GGA GTG TGC ACA TTT TTT GCA GTT GGC TAT ATG CTG CTG CCA CTG TTT 893 

Gly Val Cys Thr Phe Phe Ala Val Gly Tyr Met Leu Leu Pro Leu Phe 

235 240 245 

GCT TAC TTC ATC AG A GAC TGG CGG ATG CTG CTG CTG GCG CTG ACG GTG 941 

Ala Tyr Phe He Arg Asp Trp Arg Met Leu Leu Leu Ala Leu Thr Val 
250 255 260 265 

CCG GGA GTG CTG TGT GTC CCG CTG TGG TGG TTC ATT CCT GAA TCT CCC 989 

Pro Gly Val Leu Cys Val Pro Leu Trp Trp Phe lie Pro Glu Ser Pro 

2 5 £BS£# 2001-3006155 
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270 275 280 

CGA TGG CTG ATA TCC CAG AGA AGA TTT AGA GAG GCT GAA GAT ATC ATC 1037 
Arg Trp Leu lie Ser Gin Arg Arg Phe Arg Glu Ala Glu Asp He He 

285 290 295 

CAA AAA GCT GCA AAA ATG AAC AAC ACA GCT GTA CCA GCA GTG ATA TTT 1085 
Gin Lys Ala Ala Lys Met Asn Asn Thr Ala Val Pro Ala Val He Phe 

300 305 310 

GAT TCT GTG GAG GAG CTA AAT CCC CTG AAG CAG CAG AAA GCT TTC ATT 1133 
Asp Ser Val Glu Glu Leu Asn Pro Leu Lys Gin Gin Lys Ala Phe He 

315 320 325 

CTG GAC CTG TTC AGG ACT CGG AAT ATT GCC ATA ATG ACC ATT ATG TCT 1181 
Leu Asp Leu Phe Arg Thr Arg Asn He Ala He Met Thr He Met Ser 
330 335 340 345 

TTG CTG CTA TGG ATG CTG ACC TCA GTG GGT TAC TTT GCT CTG TCT CTG 1229 
Leu Leu Leu Trp Met Leu Thr Ser Val Gly Tyr Phe Ala Leu Ser Leu 

350 355 360 

GAT GCT CCT AAT TTA CAT GGA GAT GCC TAC CTG AAC TGT TTC CTC TCT 1277 
Asp Ala Pro Asn Leu His Gly Asp Ala Tyr Leu Asn Cys Phe Leu Ser 

365 370 375 

GCC TTG ATT GAA ATT CCA GCT TAC ATT ACA GCC TGG CTG CTA TTG CGA 1325 
Ala Leu He Glu He Pro Ala Tyr He Thr Ala Trp Leu Leu Leu Arg 

380 385 390 

ACG CTG CCC AGG CGT TAT ATC ATA GCT GCA GTA CTG TTC TGG GGA GGA 1373 
Thr Leu Pro Arg Arg Tyr He He Ala Ala Val Leu Phe Trp Gly Gly 

395 400 405 

GGT GTG CTT CTC TTC ATT CAA CTG GTA CCT GTG GAT TAT TAC TTC TTA 1421 
Gly Val Leu Leu Phe He Gin Leu Val Pro Val Asp Tyr Tyr Phe Leu 
410 415 420 425 

TCC ATT GGT CTG GTC ATG CTG GGA AAA TTT GGG ATC ACC TCT GCT TTC 1469 
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Ser He Gly Leu Val Met Leu Gly Lys Phe Gly He Thr Ser Ala Phe 

430 435 440 

TCC ATG CTG TAT GTC TTC ACT GCT GAG CTC TAC CCA ACC CTG GTC AGG 1517 
Ser Met Leu Tyr Val Phe Thr Ala Glu Leu Tyr Pro Thr Leu Val Arg 

445 450 455 

AAC ATG GCG GTG GGG GTC ACA TCC ACG GCC TCC AGA GTG GGC AGC ATC 1565 
Asn Met Ala Val Gly Val Thr Ser Thr Ala Ser Arg Val Gly Ser He 

460 465 470 

ATT GCC CCC TAC TTT GTT TAC CTC GGT GCT TAC AAC AGA ATG CTG CCC 1613 
He Ala Pro Tyr Phe Val Tyr Leu Gly Ala Tyr Asn Arg Met Leu Pro 

475 480 485 

TAC ATC GTC ATG GGT AGT CTG ACT GTC CTG ATT GGA ATC TTC ACC CTT 1661 
Tyr He Val Met Gly Ser Leu Thr Val Leu He Gly He Phe Thr Leu 
490 495 500 505 

TTT TTC CCT GAA AGT TTG GGA ATG ACT CTT CCA GAA ACC TTA GAG CAG 1709 
Phe Phe Pro Glu Ser Leu Gly Met Thr Leu Pro Glu Thr Leu Glu Gin 

510 515 520 

ATG CAG AAA GTG AAA TGG TTC AGA TCT GGG AAA AAA ACA AGA GAC TCA 1757 
Met Gin Lys Val Lys Trp Phe Arg Ser Gly Lys Lys Thr Arg Asp Ser 

525 530 535 

ATG GAG ACA GAA GAA AAT CCC AAG GTT CTA ATA ACT GCA TTC 1799 
Met Glu Thr Glu Glu Asn Pro Lys Val Leu He Thr Ala Phe 
540 545 550 



TGAAAAAATA TCTACCCCAT TTGGTGAAGT GAAAAACAGA 
AATTCGTTGT TCCCACTGAA ATGGACTGAC TGTAACGATT 
TATCAAGAAA TGCTCGTCAT ACAGTAAACT CTGGATGATT 
TTTACAAACC AACCATTTCT AGAGAGTCTC CTTACTCATT 
TAAGATGTCT TGAAAACATG TTAGTCAAGG ACTGGTAAAA 
CATTTCCAAT CATACAAATA CTATCCAAAT AAAAAT 

2 7 



AAAATAAGAC CCTGTGGAGA 1859 
GACACCAAAA TGAACCTTGC 1919 
CTTCCAGATA ATGTCCTTGC 1979 
AATTCAATGA AATGGATTGG 2039 
TACATATAAA GATTAACACT 2099 

2135 
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SB#J#^ : 3 
m&KDMZ : 460 

mwmm ■• *yxvst 
m m 

Glu Pro Gly Arg Asp Val Asp Leu Gly Gin Leu Glu Gin Glu Ser 
15 10 15 

Cys Leu Asp Gly Trp Glu Phe Ser Gin Asp Val Tyr Leu Ser Thr He 

20 25 30 

Val Thr Glu Trp Asn Leu Val Cys Glu Asp Asp Trp Lys Ala Pro Leu 

35 40 45 

Thr lie Ser Leu Phe Phe Val Gly Val Leu Leu Gly Ser Phe lie Ser 

50 55 60 

Gly Gin Leu Ser Asp Arg Phe Gly Arg Lys Asn Val Leu Phe Val Thr 

65 70 75 

Met Gly Thr Gin Thr Gly Phe Ser Phe Leu Gin lie Phe Ser Lys Asn 
80 85 90 95 

Phe Glu Met Phe Val Val Leu Phe Val Leu Val Gly Met Gly Gin He 

100 105 110 

Ser Asn Tyr Val Ala Ala Phe Val Leu Gly Thr Glu He Leu Gly Lys 

115 120 125 

Ser Val Arg He lie Phe Ser Thr Leu Gly Val Cys lie Phe Tyr Ala 

130 135 140 

Phe Gly Tyr Met Val Leu Pro Leu Phe Ala Tyr Phe He Arg Asp Trp 

145 150 155 

Arg Met Leu Leu Val Ala Leu Thr Met Pro Gly Val Leu Cys Val Ala 
160 165 170 175 

Leu Trp Trp Phe He Pro Glu Thr Pro Arg Trp Leu He Ser Gin Gly 

2 8 2001-3006155 
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180 185 190 

Arg Phe Glu Glu Ala Glu Val He lie Arg Lys Ala Ala Lys Ala Asn 

195 200 205 

Gly Val Val Val Pro Ser Thr He Phe Asp Pro Ser Glu Leu Gin Asp 

210 215 220 

Leu Ser Ser Lys Lys Gin Gin Ser His Asn lie Leu Asp Leu Leu Arg 

225 230 235 

Thr Trp Asn He Arg Met Val Thr lie Net Ser lie Met Leu Trp Met 
240 245 250 255 

Thr Leu Ser Val Gly Tyr Phe Gly Leu Ser Leu Asp Thr Pro Asn Leu 

260 265 270 

His Gly Asp He Phe Val Asn Cys Phe Leu Ser Ala Met Val Glu Val 

275 280 285 

Pro Ala Tyr Val Leu Ala Trp Leu Leu Leu Gin Tyr Leu Pro Arg Arg 

290 295 300 

Tyr Ser Met Ala Thr Ala Leu Phe Leu Gly Gly Ser Val Leu Leu Phe 

305 310 315 

Met Gin Leu Val Pro Val Asp Leu Tyr Tyr Leu Ala Thr Val Leu Val 
320 325 330 335 

Met Val Gly Lys Phe Gly Val Thr Ala Ala Phe Ser Met Val Tyr Val 

340 345 350 

Tyr Thr Ala Glu Leu Tyr Pro Thr Val Val Arg Asn Met Gly Val Gly 

355 360 365 

Val Ser Ser Thr Ala Ser Arg Leu Gly Ser lie Leu Ser Pro Tyr Phe 

370 375 380 

Val Tyr Leu Gly Ala Tyr Asp Arg Phe Leu Pro Tyr He Leu Met Gly 

385 390 395 

Ser Leu Thr He Leu Thr Ala lie Leu Thr Leu Phe Leu Pro Glu Ser 
400 405 410 415 
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Phe Gly Thr Pro Leu Pro Asp Thr lie Asp Gin Met Leu Arg Val Lys 

420 425 430 

Gly Met Lys His Arg Lys Thr Pro Ser His Thr Arg Met Leu Lys Asp 

435 440 445 

Gly Gin Glu Arg Pro Thr lie Leu Lys Ser Thr Ala Phe 
450 455 460 

mm^ : 4 

MFKDMZ : 1555 

mmom : mm 
mom : ~#it 

MPIOMM : cDNA to mRNA 

m n 

TG GAG CCG GGG CGC GAC GTG GAC CTG GGG CAG CTG GAG CAG GAG AGC 47 
Glu Pro Gly Arg Asp Val Asp Leu Gly Gin Leu Glu Gin Glu Ser 

15 10 15 

TGT CTG GAT GGC TGG GAG TTC AGT CAG GAC GTC TAC CTG TCC ACC ATT 95 

Cys Leu Asp Gly Trp Glu Phe Ser Gin Asp Val Tyr Leu Ser Thr He 

20 25 30 

GTG ACC GAG TGG AAC CTG GTG TGT GAG GAC GAC TGG AAG GCC CCA CTC 143 

Val Thr Glu Trp Asn Leu Val Cys Glu Asp Asp Trp Lys Ala Pro Leu 

35 40 45 

ACA ATC TCC TTG TTC TTC GTG GGT GTG CTG TTG GGC TCC TTC ATT TCA 191 

Thr He Ser Leu Phe Phe Val Gly Val Leu Leu Gly Ser Phe He Ser 

50 55 60 

GGG CAG CTG TCA GAC AGG TTT GGC CGG AAG AAT GTG CTG TTC GTG ACC 239 

Gly Gin Leu Ser Asp Arg Phe Gly Arg Lys Asn Val Leu Phe Val Thr 

65 70 75 

3 0 ffifE# 2001-3006155 
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ATG GGC ACG CAG ACA GGC TTC AGC TTC CTG CAG ATC TTC TCG AAG AAT 287 

Met Gly Thr Gin Thr Gly Phe Ser Phe Leu Gin He Phe Ser Lys Asn 
80 85 90 95 

TTT GAG ATG TTT GTC GTG CTG TTT GTC CTT GTA GGC ATG GGC CAG ATC 335 

Phe Glu Met Phe Val Val Leu Phe Val Leu Val Gly Met Gly Gin lie 

100 105 110 

TCC AAC TAT GTG GCA GCA TTT GTC CTG GGG ACA GAA ATT CTT GGC AAG 383 

Ser Asn Tyr Val Ala Ala Phe Val Leu Gly Thr Glu lie Leu Gly Lys 

115 120 125 

TCA GTT CGT ATA ATA TTC TCT ACG TTA GGA GTG TGC ATA TTT TAT GCA 431 

Ser Val Arg He lie Phe Ser Thr Leu Gly Val Cys lie Phe Tyr Ala 

130 135 140 

TTT GGC TAC ATG GTG CTG CCA CTG TTT GCT TAC TTC ATC CGA GAC TGG 479 

Phe Gly Tyr Met Val Leu Pro Leu Phe Ala Tyr Phe He Arg Asp Trp 

145 150 155 

CGG ATG CTG CTG GTG GCG CTG ACG ATG CCG GGG GTG CTG TGC GTG GCA 527 

Arg Met Leu Leu Val Ala Leu Thr Met Pro Gly Val Leu Cys Val Ala 

160 165 170 175 

CTC TGG TGG TTC ATC CCT GAG ACC CCC CGA TGG CTC ATC TCT CAG GGA 575 

Leu Trp Trp Phe lie Pro Glu Thr Pro Arg Trp Leu He Ser Gin Gly 

180 185 190 

CGA TTT GAA GAG GCA GAG GTG ATC ATC CGC AAG GCT GCC AAA GCC AAT 623 

Arg Phe Glu Glu Ala Glu Val He He Arg Lys Ala Ala Lys Ala Asn 

195 200 205 

GGG GTT GTT GTG CCT TCC ACT ATC TTT GAC CCG AGT GAG TTA CAA GAC 671 

Gly Val Val Val Pro Ser Thr lie Phe Asp Pro Ser Glu Leu Gin Asp 

210 215 220 

CTA AGT TCC AAG AAG CAG CAG TCC CAC AAC ATT CTG GAT CTG CTT CGA 719 

Leu Ser Ser Lys Lys Gin Gin Ser His Asn lie Leu Asp Leu Leu Arg 
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225 230 235 

ACC TGG AAT ATC CGG ATG GTC ACC ATC ATG TCC ATA ATG CTG TGG ATG 767 

Thr Trp Asn He Arg Met Val Thr He Met Ser lie Met Leu Trp Met 
240 245 250 255 

ACC TTA TCA GTG GGC TAT TTT GGG CTT TCG CTT GAT ACT CCT AAC TTG 815 

Thr Leu Ser Val Gly Tyr Phe Gly Leu Ser Leu Asp Thr Pro Asn Leu 

260 265 270 

CAT GGG GAC ATC TTT GTG AAC TGC TTC CTT TCA GCG ATG GTT GAA GTC 863 

His Gly Asp lie Phe Val Asn Cys Phe Leu Ser Ala Met Val Glu Val 

275 280 285 

CCA GCA TAT GTG TTG GCC TGG CTG CTG CTG CAA TAT TTG CCC CGG CGC 911 

Pro Ala Tyr Val Leu Ala Trp Leu Leu Leu Gin Tyr Leu Pro Arg Arg 

290 295 300 

TAT TCC ATG GCC ACT GCC CTC TTC CTG GGT GGC AGT GTC CTT CTC TTC 959 

Tyr Ser Met Ala Thr Ala Leu Phe Leu Gly Gly Ser Val Leu Leu Phe 

305 310 315 

ATG CAG CTG GTA CCC GTG GAC TTG TAT TAT TTG GCT ACA GTC CTG GTG 1007 

Met Gin Leu Val Pro Val Asp Leu Tyr Tyr Leu Ala Thr Val Leu Val 
320 325 330 335 

ATG GTG GGC AAG TTT GGA GTC ACG GCT GCC TTT TCC ATG GTC TAC GTG 1055 

Met Val Gly Lys Phe Gly Val Thr Ala Ala Phe Ser Met Val Tyr Val 

340 345 350 

TAC ACA GCC GAG CTG TAT CCC ACA GTG GTG AGA AAC ATG GGT GTG GGA 1103 

Tyr Thr Ala Glu Leu Tyr Pro Thr Val Val Arg Asn Met Gly Val Gly 

355 360 365 

GTC AGC TCC ACA GCA TCC CGC CTG GGC AGC ATC CTG TCT CCC TAC TTC 1151 

Val Ser Ser Thr Ala Ser Arg Leu Gly Ser lie Leu Ser Pro Tyr Phe 

370 375 380 

GTT TAC CTT GGT GCC TAC GAC CGC TTC CTG CCC TAC ATT CTC ATG GGA 1199 . 

3 2 miE# 2001-3006155 



9-260972 



Val Tyr Leu Gly Ala Tyr Asp Arg Phe Leu Pro Tyr He Leu Met Gly 

385 390 395 

AGT CTG ACC ATC CTG ACA.GCC ATC CTC ACC TTG TTT CTC CCA GAG AGC 1247 
Ser Leu Thr He Leu Thr Ala lie Leu Thr Leu Phe Leu Pro Glu Ser 
400 405 410 415 

TTC GGT ACC CCA CTC CCA GAC ACC ATT GAC CAG ATG CTA AGA GTC AAA 1295 
Phe Gly Thr Pro Leu Pro Asp Thr He Asp Gin Met Leu Arg Val Lys 

420 425 430 

GGA ATG AAA CAC AGA AAA ACT CCA AGT CAC ACA AGG ATG TTA AAG GAT 1343 
Gly Met Lys His Arg Lys Thr Pro Ser His Thr Arg Met Leu Lys Asp 

435 440 445 

GGT CAA GAA AGG CCC ACA ATC CTT AAA AGC ACA GCC TTC TAACATCGCT 1392 
Gly Gin Glu Arg Pro Thr lie Leu Lys Ser Thr Ala Phe 
450 455 460 

TCCAGTAAGG GAGAAACTGA AGAGGAAAGA CTGTCTTGCC AGAAATGGCC AGCTTGTGCA 1452 
GACCGAGTCC TTCAGTGACA AAAGGCCTTT GCTGTTTGTC CTCTTGACCT GTGTCTGACT 1512 
TGCTCCTGGA TGGGCACCCA CACTCAGAGG CTACATATGG CCC 1555 

: 5 
mn<D-&2 : 22 

mm<om • mm 
mam - 

m m 

CTAATACGAC TCACTATAGG GC 22 
S2#f## : 6 
SJEJCDSS : 21 

mFKom : mm 
mom : 
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mwmm = m<Dmm -s-^dna 
m n 

TGTAGCGTGA AGACGACAGA A 21 
@e^rj(Z)SS : 22 
: 

TCGAGCGGCC GCCCGGGCAG GT 22 
fiJIKOfiS : 22 

ga m 

AGGGCGTGGT GCGGAGGGCG GT 

22 

mna>&-z • 20 

CTTTTGAGCA AGTTCAGCCT 



20 
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IH#J## : 10 
gH#Jtf)«2 : 24 

mnom. : mm 
mom • 

AGAGGTGGCT TATGAGTATT TCTT 

ffi#|CD;S3 : 22 
ffi^!I©S : mm 
MOW : -2MH 

mnomm : te©«fi* ^-j&dna 

CCAGGGTTTT CCCAGTCACG AC 
ffl#J## : 12 
BB^JCD^S : 22 

mom : 

iE^i©as : momm ^-j&dna 

SB ?U 

TCACACAGGA AACAGCTATG AC 
S2?'J## : 13 
IB^I©«S : 24 

mmom - mm 
mom - 



22 



22 
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m m 

GTGCTGTTGG GCTCCTTCAT TTCA 24 
@B#J#-^ :14 

24 

mwom •. 
mom : -*« 

mm' 

AGCTGCATGA AGAGAAGGAC ACTG 24 

mtm^ - 15 

mm&n : 24 

@h n 

AGCATCCTGT CTCCCTACTT CGTT 24 
[Hi] 

(DM® Thj tit: bffi5fc£, r mJ frj li9 y h 

[02] 

0CT7T^ U-df^^^JtOBffTKtt^ny h&aVT. kyte&Doolittetf>ffJf5£ 

icts. window^- >f xti9 r ^ /^-e&So 

[03] 

fls631tf>>> -if >#ffi©*S*&a* , t*5C*«r*T?*>S. 
[04] 
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&5#SSfe#q<H«ffi*©fls63l8IKSJ#I (5q Genome) fc, f ls63lSJ#I©Jtl*fc 
[05] 

fls631h631RT(Z)T^ 7 fiftfB^KOitKSr^'t. ib7>^!K-^-©3>t> 
^*@B?!HC-£fct-£@e#I£ r + J T% ATP/GTP*§^*>f h©3>-fe>-9-^ffi^IlC 

— Sltf 5BB#I& r *J Tf^i"- 
[06] 

631RT© J -if >jBtf©*gJft&j^*»**MfcT?&5. 
[07] 

flseSlCDTEA^M^tt^-fo &fL\tt®M<DmM* &*Lttf ls631 £igA b 
[08] 

631£#AbfcM, B*Ltt>f h£i^£&v^?#-£#Abfcifflfl&> B 

H:^iJl:ft©ffi^£B;ft<2ffi£Mb§lV^ IEl«c<Z)fls63H;:,fc53t*; 

to 

[09] 

f 1 s631 }C £ £ TEAM?S'f£tf>TEA*l«#;#'[£ & . 
[0 1 0] 
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C®4] 

10 20 30 40 50 60 

5q Genome GGATGACCATATCAGTGGGCTATT^ 

X:::: : :::::::: :: :::: :: :: :: ::: ::::::: :: ::: :: : 
f 1 s631 GGATGCTGACCTCAGTGGGTOCTTOCTCTGTCTCTGGATGCTCCTMTTTACATGGAG 
1200 1210 1220 1230 1240 1250 

70 80 90 100 110 120 

5q Genome ACATCTTTGTGMCT(mCCmCAGCGAT«;TTGMGTCCCAGCATATGTGTTGGOT 



fls631 ATGCCTACCTGAACTGTTTCCrCTCTGCCTTGATTGAMnCCAGCTTACATTACAGCCT 
1260 1270 1280 1290. 1300 1310 

130 140 150 160 170 180 

5q Genome GGCTGCTGCTGCMTATTTGCCCCGGCOT 



fls631 GGCTGCTATTGCGMCGCTGCCCAGGCGTTATATCATAGCTGCAGTACTGTTCTGG&GAG 
1320 1330 1340 1350 1360 1370 

190 200 210 220 230 240 

5q Genome GCAGTGTCCTTCTCTTCATGCAGCTGGTACCCh^ 



fls631 GAGGTGTGCTTCTCTTCATTCMCTGGTACCTGTGGATTATTACTTCTTATCCATTGGTC 
1380 1390 1400 1410 1420 1430 
250 260 270 280 290 300 

5q Genome TtXJTGATGGTGGGCMGTTTGGAGTCACGGCTGCCTTTTCCATGGTCTACGTGTACACAG 



fls631 TGGTCATGCTGGGAAMTTTGGGATCACCTCTGCTTTCTCCATGCTGTATGTCTTCACTG 
1440 1450 1460 1470 1480 1490 
310 320 330 340 350 360 

5q Genome CCGAGCTGTATCCCACAGTGGTGAGAAACATGGGTGTGGGAGTCAGCTCCACAGCATCCC 

fls631 CTGAGCTCTACCCMCCCTGGTCAGGMCATGGCGGT^^ 

1500 1510 1520 1530 1540 1550 

370 380 390 400 

5q Genome GCCTGGGCAGCATCCTGTCTCCCTACTTCGTTTACCTTGGT 

fls631 GAGTX^CAGCATCATTGCCCCCTACTTTGTTTACCTCGGT 
1560 1570 1580 1590 
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